• Let be givena variational inequality with monotone operator. We describe the set of solutioñs by a modified variational principle. This still remains valid if the operator is not a sub-• differential of a convex function. It allows a physical interpretation and shows in which sense the monotonicity of the operator leads to. "globally stable" solutions of the variational inequality.
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I. Introduction
Let E be a real locally convex Hausdorff space ,with dual space E*.
pairing. between E.and E* is denoted by (., .). Throughout this paper we shall assume that A is a possibly niultivalued mapping from E into E* which is monotone, i.e.
• The aim of this paper is to describe the solutions to (1) by a variational principle. We do not suppose here A to be a subdifferential of a convex function. This variational principle admits a physical interpretation. Moreover, it shows in which sense the nionotonicity of A legds to ,,globally stable" solutions of the variational inequality (1).
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A saddle function associated to the operator 4
In this section we attach a hivariate function JA : MX M -> R-to the monotone operator A and study its properties.
Definition: We define the function J A : 
In general, the function JA is not concave-convex. This is shown by the following example, which is due to 1). TIBA: -Here the operator A is monotone hut, for example, the function
is not convex.
Proof of the Lemma and of Theorem 1: Let x, Y M be arbitrarily fixed and define, for I E [0, 11,
Obviously we have . ii(1) ^-h(1 1 ) for 0 11 . < 1 < 13 I Indeed, in view of (6), the inequality (7) reduces to
• 'h(s) ^ h(t)-for 0 5:t <s < 1.
(7')
But due to the mdnotonicity of A we have
for all / € A(x ± s( -x)) and g1 € A(x-+ 1(y -X)).
This proves (7'). The inequalities (6) and (7) imply that h,h and hare monotone increasing functions which are finite on (0, 1). Hence all t.hesefunctionsare Lebesgiieintegrable. Moreover, (6) and (7) give rise to
Hence, we obtain -..
(cf. R. T. ROCKAFELLER [8] ). -This proves the Lemma and the estimate (4). The skewsymmetry of JA is obvious. Thus it remains to check (5). For this purpose let x, y E M and A € [0, 1]be fixed. By the ntoriotonieit-y of h we can conclude-.S
(1 -A)h(1).
S
Integrating here over [0, 1] yields . . . .
-JA(x,+ (1 -A)y) (1 -2)JA(x,ij).
5,
The skew-synituetry of JA implies JA(x, x) = 0, so we get (5) as desired I
'28 Analysis Rd. 1, Heft-(1986) -I .
A variational principle
Now , we can state the announced variational principle for the solutions to (I). [2] and, for a single-valued mapping A, also R. T. ROCKAFELLAR [6, 7] ). • . J(x, (1 -2) x ± ),y0) ^2JA (x, v0 ) < 0, which is a contradiction to our assumption.
(iv)
(ii) -* (i): Let x ill satisfy 0 JA(X, v) for all V E M. As a consequence of (4) we get
• By the definition of aIM this inequality implies O(/,v-x) .foi"all vEM,/EAV+aIMV.
Since A aIM was supposed to be maximal monotone, we can conclude 0 E A. + aJAfX, i.e., xsolves (1) Instead of the function JA one can consider more generally a function
where .
is a sufficiently. regular trajectory joining the points x and y. In order to avoid additional regularity assumptions on the operator .4 it is convenient to confine oneself to polygonal trajectories in M. These can he defined by 
Now we choose a natural number Ic with a + JA(X, z0) ± JA(ZO, y).
(11) .
28* iuw
Let the polygonal trajectory y : [0, 1] -M be defined by y = u k . Y2 U , with = [x, z011 y = [z0 , y] and a polygonal trajectory Y2 with the vertices z01 z 1 , ..., ; = z0 . According to (10) and (11) The skew-symmetric function J A MXM -it is not the only one allowing a characterization of the solutions to (1). In [3, 4] we showed that for each maximal monotone operator A from E into E* there exists a skew-symmetric concave-convex closed saddle function L: Ex E -Wu {±°°} such that / E Ax is equivalent to [-1 I] E 3L(x, x) . The -concept/of a closed saddle function which is used here is due to R. T. ROCKAFELLAR [10, 11] -compare also V. BARBU and Tti. PRCUPANU [1] .
